Background: Katsina State Government in Northern Nigeria introduced integrated supportive supervision (ISS) in primary health centers. The study was guided by the Primary Health Care Performance Initiative Conceptual Framework. The goal of the study was to measure the impact of ISS on the quality of primary health-care delivery. The outcome variables measured include infrastructure, basic equipment, human resources for health, essential drugs, the number of pregnant women screened for HIV, and the number of children receiving immunization.
Introduction
Effective health systems rely on quality primary health-care (PHC) services. 1 Primary health care has improved community health in low-and middle-income countries. 2 The World Health Organization (WHO) recommends measures that will ensure quality PHC services for equitable and secure health services at the level of the community. 3 In Nigeria, the performance of PHC services is poor despite a fair distribution of PHC centers across the country. 4 The problem is attributable to a lack of adequate supply chain, patients' financial access to PHC, infrastructure, drugs, equipment, vaccines, and health worker performance. 4 These concerns translate into reduced health indicators for Nigeria, with the country bearing 10% of global disease burden in this decade and showing little signs of improvement. 5 The North-western states in Nigeria consistently present below-average health-care indices. 6, 7 Topographical, cultural, socioeconomic, and developmental factors have been recognized as some of the causes of the poor performance of the region. 8, 9 Thus, the importance of public health programs at the primary level in the region cannot be overemphasized.
A few available reports indicate a positive impact of public health programs aimed at improving PHC in the North-west states of Nigeria. A program that involved training of midwives to improve maternal, newborn, and child health implemented in Katsina, Yobe, and Zamfara states resulted in positive initial outcomes. Within the first 2 years of the program, a 5-fold increase in antenatal visits and a 4-fold increase in skilled labor delivery across the states were reported. 6 Another study reported that mobile clinic services in Katsina state, North-west Nigeria, resulted in consumer satisfaction and significant improvement in health-care services in some parts of the state. 8 However, the authors noted that the performance of the health workers was a likely source of variance, and thus regular monitoring of the program through supportive supervision (SS) was recommended.
Supportive supervision is a practical approach to improving health-care delivery globally. When appropriately applied, SS can effectively build the capacity of human resources for health (HRH), improve the quality of care provided by HRH, and effect positive clinical outcomes. However, the extent to which SS improves clinical outcomes in Africa is still unclear. 10 Katsina state in North-western Nigeria established integrated supportive supervision (ISS) employed by the state's ministry of health aimed at improving the quality of health-care delivery within the state's PHC centers. This study aimed to identify the impact of ISS on the quality of PHC delivery at the community level in Katsina state. The outcome can be used to improve the quality of SS and evidence-based health-care practices in Katsina state and Nigeria.
The study was guided by the Primary Health Care Performance Initiative (PHCPI) Conceptual Framework used for improving health systems in developing countries. The framework was developed to identify those components that are vital for attaining an effective PHC system performance. The concept of PHCPI Framework is that the structures of health systems operate through socioeconomic, political, and cultural elements. 11 It describes the vital indicators to measure and provides us with the required data to drive improvements. As depicted in Figure 1 , the components of the framework include key system-level characteristics, inputs, service delivery processes, outputs, and outcomes of an effective PHC system. This study measured ISS impact on selected Katsina state, Nigeria, health service outputs and outcomes: infrastructure, basic equipment, HRH, essential drugs, the number of pregnant women screened for HIV, and the number of children receiving immunization.
Methods

Data Collection
The study was a cross-sectional survey of ISS data collected from July 2018 to December 2018. Concerning the ISS checklist, the study sampling frame consisted of health services quality indicators in 34 comprehensive health facilities, one from each local government area (district) in the state. Details on specific quality indicators (as variables) were obtained and expressed as percentages and processed using the SPSS version 24 software.
Data Analysis
The mean values for the indicators obtained for each visit across all the health facilities involved were calculated and System • expressed as mean + standard deviation. Parametric assumptions for using the analysis of variance (ANOVA) test were considered before the analysis. The assumptions were normal distribution of the dependent variable, the dependent variable should have equal variances on scores across the groups, and the dependent variable should be measured on the ratio scale. The 2 variables that met the parametric assumption were the number of pregnant women screened for HIV and the number of children receiving routine immunization. Thus, ANOVA followed by Tukey post hoc test was used to determine the effect of the 6 ISS visits on both variables in the 34 health facilities. Although the Kruskal-Wallis H nonparametric test followed by Dunn post hoc was used to determine the effect of the 6 ISS visits in the 34 health facilities, the assumption of normality was violated, and the dependent variable was measured on the nominal scale. The variables that met the nonparametric assumption include the availability of infrastructure, basic equipment, HRH, and essential drugs.
Results
The summary of findings on the impact of ISS visits to the 34 health-care facilities is depicted in Table 1 . Figure 2A shows that the average availability of infrastructure in the health facilities at the first ISS visit was 75.29% + 20.34% (95% confidence interval [95% CI]: 68.20%-82.39%). The average score for infrastructure increased steadily between the first visit and the sixth visit, and the increase was significant at the sixth visit (P < .05). The health facilities found with mean scores of 70% for the availability of infrastructure (n ¼ 16) at first visit were also measured separately. As shown in Figure 2A , the average score for infrastructure in this category significantly increased from the fourth visit onward (P < .05). Figure 2B shows that the average availability for HRH among the health facilities (n ¼ 34) at the first visit was 73.15% + 15.60% (95% CI: 67.70%-78.59%), and this value increased across the ISS visits, although the increase was insignificant (P > .05). The health facilities found with mean scores of 70% for HRH (n ¼ 21) were also measured separately. As shown in Figure 2B , the mean score for HRH in this category significantly increased between the sixth and first visits (P < .05). Figure 3A depicts a high average availability of basic equipment (n ¼ 34) among the health facilities at the first visit (94.18% + 09.18%; 95% CI: 90.97%-98.38%). There was no statistically significant difference in the availability of basic equipment among the health facilities across the 6 ISS visits (P > .05). In Figure 2B , the findings showed a steady increase in the availability of essential drugs among the health facilities from an average of 77.21% + 18.43% (95% CI: 70.78%-83.64%) at the first ISS visit. However, there was only a statistically significant difference in the availability of basic equipment between the sixth visit compared with the first visit (P > .05). Figure 3B shows a statistically significant increase in the availability of essential drugs, starting from visit 2 (P < .05), among 13 health facilities found with less than 70% availability of essential drugs at the first visit. Figure 4A depicts the change in the average proportion of pregnant women screened for HIV among the health facilities (n ¼ 34) at the first visit (84.91% + 26.39%; 95% CI: 75.70%-94.12%) compared with other visits. The health facilities found with mean scores of 70% for pregnant women screened for HIV (n ¼ 8) at the first visit were measured separately. The mean score for pregnant women screened for HIV increased significantly from the second visit (P < .05). Figure 4B shows the change in the mean routine immunization coverage among the health facilities (n ¼ 34) at the first visit. The mean coverage at first visit was 97.65% + 53.06% (95% CI: 79.13%-116.20%), which was not statistically significantly different from the mean routine immunization coverage of the remaining ISS visits (P > .05).
Discussion
The WHO defines SS as "a process of helping staff to improve their work performance continuously." 12 Supportive supervision is a polite way of building the capacity of health staff. It is not a fault-finding mission, rather facilitates problem-solving. Supportive supervision depends upon regular supervisory visits to health facilities to build relationships, monitor staff performance, record observations, and provide constructive feedback. 12 There are reports in other parts of Africa on the positive effects of SS on clinical quality, measured by knowledge level of staff, adherence to clinical protocols, and improved record-keeping. 13, 14 Furthermore, SS improved worker efficiency in terms of attendance and availability of services as well as increased job satisfaction among workers. 10, 15 These studies employed different models to derive the conclusion. The present study reported the impact of SS of some facets of PHC service delivery. The study shows the positive effect of the ISS on HRH and basic infrastructure. The components of the infrastructure measured were sanitation, medical waste management, communication equipment, and lighting in the health facilities. The findings are similar to that of study by Adetiloye in 2017, who found a significant increase in family planning infrastructure after 2 supervisory visits in 20 health facilities from states in Nigeria. 16 However, Mboya et al (2016) found a mixed outcome for the availability of infrastructure within 12 months of SS. 17 The results showed a 4% to 11% increase in health facility infrastructure in some health facilities from 3 districts. Moreover, there was a decline in infrastructure in some health facilities from 2 other districts, while no difference in infrastructure was observed in health facilities from 1 district. Regarding the availability of HRH, the study measured the retention rate of health personnel from initial visit to end the visit. The findings showed no significant increase in the number of health workers in the health facilities. The ISS approach is intended to enhance effective interpersonal relationships between the supervisors and HRH. Negative relationships tend to undermine the confidence of health workers, which may increase the attrition rate. A study conducted in Uganda by Ludwick and colleagues, in 2018, found that constructive relationships between supervisors and community health workers were essential for staff retention. 18 No significant impact of ISS was observed on the availability of basic equipment in the study. The components of basic equipment measured include clinician's stethoscope, blood pressure cuff, and thermometer, fetoscope, weighing scales for adults and children, sterile chord cutter, latex hand gloves, examination table, delivery bed, Rapid Diagnostic Test kit, Test kit for HIV, and vaccine carrier. During ISS visits, the supervisors are expected to continually supply the health workers with the basic equipment to complete their tasks. The ISS visits link the PHC services with the state ministry of health, which provides an opportunity to collect an inventory of the basic in the health facilities inventories. In 2017, Moyimane et al found that lack of monitoring and supervision were responsible for the substantial lack of basic medical equipment in a rural health center in South Africa. 19 The study measured the effect of the ISS on the availability of essential drugs. According to the WHO, essential drugs are medicines that "satisfy the priority health care needs of the population." 20 The essential drugs measured for this study were selected from the Primary Health Centre Essential Drug List for Health Clinics in Nigeria. 21 Findings from second visits indicated a positive impact of ISS on the availability of essential drugs. These findings are in contrast with the results obtained by Oyekale in 2017, who found low availability of some essential drugs like azithromycin, nifedipine, dexamethasone, and misoprostol in 12 PHCs across Nigeria. 22 In Tanzania, Kapologwe and colleagues found an initial stockout of artemether-lumefantrine, amoxicillin syrup, and amoxicillin capsules using standardized auditing tools for SS. 23 In their study, the authors provided practical evidence of the relevance of the ISS approach to preventing stockout of essential drugs among PHCs in Tanzania. The study measured the mean score for pregnant women screened for HIV, and the findings showed a significant increase from the second visit. The positive effect is because the ISS approach provided an excellent opportunity for the supervisors to build the capacity of the health workers on providing effective counseling services to pregnant women. Matseke et al, 2016 , found a direct relationship between client compliance with HIV testing and satisfaction with HIV counselling and testing (HCT). 24 Another vital factor for the positive effect was the role of the ISS visits on the availability of rapid test devices for HIV in the PHCs. The availability of HIV testing devices in the PHCs will facilitate the utilization of HCT and services by pregnant women. Finally, the study showed no significant improvement in coverage of routine immunization throughout the ISS visits. The reasons were because the mean coverage at first visit was already high at 97.65%. Moreover, probably, the focus of intervention likely to improve the immunization coverage is on the caregivers, not on service providers.
Limitations
Data collection for the study was conducted 6 months following the introduction of the ISS by the State Ministry of Health. The period may not have been sufficient enough to measure the impact of the intervention. The second limitation relates to sampling bias. Sample selection bias may have occurred due to the nonrandom selection of the health facilities.
The sample frame comprised of only 34 comprehensive health centers where the ISS was applied, causing other primary health centers to be less likely to be included in the study. The third limitation relates to the novelty effect, which was probably responsible for the positive results obtained within 6 months of application of the ISS. There was a tendency that the staff supervised in the selected health facilities boosted their performances in response to increased interest in the new ISS approach.
Recommendations
Evidence from this study shows that the ISS approach provided better outcomes for health-care delivery in PHC in Katsina, Nigeria. Hence, the state government should extend the ISS to secondary and tertiary health centers in order to identify gaps and improve the efficacy of HRH in the state. The ISS creates a chance for building better professional relationships among all cadres of health workers in the state. The study depicted the positive effects of ISS on the availability of basic equipment in health centers. Promoting the ISS approach will secure the sustainability, efficient utilization, and durability of hospital equipment in the state. It is also apparent that the integrated supervision intervention will positively affect the quality and availability of essential drugs in the health facilities.
Production and sale of counterfeit drugs remain a significant public health concern in Nigeria. 25 Quality ISS will reduce the menace and ensure that health workers in the health facilities give patients safe medicines. By utilizing the ISS approach, HCT centers in Katsina state will benefit from improved client satisfaction, sustainable supply of rapid HIV test kits, and reduction of missed opportunities for HIV screening. Contemporary literature on ISS lacks the data on morbidity and mortality. According to Bradley and colleagues, most studies on the effect of SS on the quality of health care in Africa measured "surrogate outcomes" such as interventions rather than "end outcomes" like morbidity and mortality. 10 Thus, future research on ISS should focus on identifying the impact of ISS on outcome health indicators, especially of maternal and neonatal mortality. Conclusive inferences drawn from the study can be used to improve the health status of Katsina state, Nigeria.
Conclusion
Integrated supportive supervision need to be embedded into the 3 levels (primary, secondary, and tertiary) of Katsina state health-care service delivery. Sustainability of the intervention will ensure efficient use of the health facility assets and resources utilization and improve patient/client satisfaction.
